Guided Care (GC) is an enhancement to primary care that incorporates the operative principles of disease management and chronic care innovations. In a 6-month quasi-experimental study, we compared the cost and utilization patterns of patients assigned to GC and Usual Care (UC). The setting was a community-based general internal medicine practice. The participants were patients of 4 general internists. They were older, chronically ill, communitydwelling patients, members of a capitated health plan, and identified as high risk. Using the Adjusted Clinical Groups Predictive Model ® (ACG-PM), we identified those at highest risk of future health care utilization. We selected the 75 highest-risk older patients of 2 internists at a primary care practice to receive GC and the 75 highest-risk older patients of 2 other internists in the same practice to receive UC. Insurance data were used to describe the groups' demographics, chronic conditions, insurance expenditures, and utilization. Among our results, at baseline, the GC (all targeted patients) and UC groups were similar in demographics and prevalence of chronic conditions, but the GC group had a higher mean ACG-PM risk score (0.34 vs. 0.20, p Ͻ 0.0001). During the following 6 months, the GC group had lower unadjusted mean insurance expenditures, hospital admissions, hospital days, and emergency department visits (p Ͼ 0.05). There were larger differences in insurance expenditures between the GC and UC groups at lower risk levels (at ACG-PM ‫؍‬ 0.10, mean difference ‫؍‬ $4340; at ACG-PM ‫؍‬ 0.6, mean difference ‫؍‬ $1304). Thirty-one of the 75 patients assigned to receive GC actually enrolled in the intervention. These results suggest that GC may reduce insurance expenditures for high-risk older adults. If these results are confirmed in larger, randomized studies, GC may help to increase the efficiency of health care for the aging American population. ( 
B
Y 2010, 141 MILLION AMERICANS are expected to be living with at least 1 chronic condition, and 70 million will have multiple chronic conditions. 1 Already, 78% of Medicare beneficiaries have at least 1 chronic condition, 63% have 2 or more, and 20% have 5 or more. 2 The United States currently spends more than 75% of its $1.4 trillion health care budget on chronic disease. 3 A strong association exists between the number of chronic conditions and the like-lihood of hospitalization and overall health care utilization. The number of chronic conditions is related to per capita annual medical costs, increasing from $163 for those with no chronic conditions to $13,730 for those with 5 or more conditions. 2 Currently, 24% of Medicare beneficiaries account for 80% of Medicare's total health care spending. 2 Not only are individuals with 4 or more chronic conditions more likely to be hospitalized, they are 99 times more likely to have potentially preventable hospitalizations. 4 Today's acute-care-focused health care delivery system, which emphasizes the treatment of episodic events, is not designed to deliver the type of chronic care needed by the majority of older Americans who have complex chronic conditions. 5, 6, 7, 8 With this system, people with chronic illnesses often find it challenging to get the necessary support to manage their conditions, obtain treatment, prevent complications, and participate in their care plans. 9 To improve quality of life for older adults with multimorbidity and complex care needs and promote the efficient use of resources, we designed an enhancement to primary care. Guided Care (GC) is primary health care infused with the operative principles of recent innovations to ensure optimal outcomes for patients with chronic conditions and complex health care needs. A registered nurse who has completed a supplemental educational curriculum works in a practice with several primary care physicians (PCPs) to provide costeffective chronic care to 50 to 60 multimorbid patients. Using a Web-accessible electronic health record (EHR), the guided care nurse (GCN) collaborates with the patient's PCP in conducting 8 clinical processes: assessing the patient and primary caregiver at home, creating an evidence-based care plan, promoting patient self-management, monitoring the patient's conditions monthly, coaching the patient to practice healthy behaviors, coordinating the patient's transitions between sites and providers of care, educating and supporting the caregiver, and facilitating access to community resources. A more detailed description of GC has been published previously. 10 In 2003-2004 we conducted a pilot study of a partial version of GC, in which the chronic disease self-management classes and the caregiver education and support components were omitted because of budgetary constraints. We sought to compare the cost and utilization patterns of patients assigned to receive GC and those assigned to receive Usual Care (UC).
METHODS

Study design
We conducted a quasi-experimental study of the partial version of GC. Four general internists at an urban community practice were assigned to provide either GC or UC to their highest risk patients aged 65 years or older who were enrolled in a capitated health plan with benefits similar to Medicare.
We used insurance information and a predictive modeling algorithm, the Adjusted Clinical Groups Predictive Model ® (ACG-PM), part of the Johns Hopkins ACG ® Case Mix System, to identify these physicians' high-risk patients for the study. 11 ACG-PM software analyzes health insurance enrollment records and diagnostic information from claims to compute the probability that patients will generate insurance expenditures that will rank within the highest 5% of the population during the following year.
Values of R 2 in ACG performance studies measuring costs or utilization as the outcome variable vary between 0.07 and 0.23, which is consistent with the performance of other similar predictive models. 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 C-statistic results for the ACG system in predicting utilization outcomes vary between 0.69 and 0.73 depending on the outcome measured. 18, 21, 22 Through insurance records, we observed each participating patient's use and cost of health services for 6 months. The Johns Hopkins Bloomberg School of Public Health Institutional Review Board approved the study.
Intervention
One GCN was assigned to work with 2 of the physicians and their high-risk older patients.
The GCN completed a 25-module curriculum covering chronic disease management (ie, depression, falls, congestive heart failure, diabetes, osteoarthritis, chronic obstructive pulmonary disease, angina, dementia, osteoporosis, and constipation), patient preferences, case management, geriatric assessment and care planning, transitional care, information technology, patient education, ethnogeriatrics, community resources, communication with physicians, and insurance benefits. The GCN then underwent a 3-month integration into the practice by working with the 2 GC physicians and their office staff.
After the integration phase, the GCN began contacting the high-risk patients of the 2 physicians by phone to schedule times to conduct initial assessments in the home. When caregivers were identified, they were encouraged to be present. During October 2003-March 2004, the GCN visited each patient's home to assess the patient's medical, functional, cognitive, affective, psychosocial, environmental, and nutritional characteristics. The GCN enrolled 31 of the 75 identified high-risk patients into her caseload during this period. Reasons for nonenrollment included death, moving out of the area, changing PCP, and already being enrolled in a case or disease management program.
The GCN and the PCP worked collaboratively with the patient and caregiver to develop a care guide that incorporated relevant "best practice" guidelines for each of the patient's conditions. The GCN, who was based in the primary care practice, then provided regular monitoring and coaching, transitional care, care coordination, and access to community resources in collaboration with the 2 PCPs.
Measures
From the health plan's enrollment data and insurance claims, we obtained information about participating enrollees' baseline characteristics and about the health plan's subsequent expenditures for their health care services. The utilization and expenditure data were not adjusted for inflation. Total expenditures included all costs incurred by the health insurer for all fee-for-service care. Primary care, laboratory, and radiology services, which were capitated by the health plan, were not included. Pharmacy costs also were excluded because health plan enrollees used multiple pharmacy benefit providers within and outside of the health plan. Utilization outcome measures included hospital admissions, hospital days, and emergency department (ED) visits (except those that resulted in a hospital admission). We used the ACG-PM software to categorize International Classification of Diseases, 9 th Revision (ICD-9) diagnostic codes submitted with the insurance claims to estimate the prevalence of the chronic conditions shown in Table 1 .
Statistical analysis
We analyzed the data using an "intent to treat" (ITT) framework, thus including all patients assigned to receive GC or UC. We used the ITT approach as a primary method to compare cost savings to account for those unmeasurable factors, such as adherence and compliance, that made GC-assigned patients likely to take up the intervention. ITT is considered one of the best ways to ensure that evaluation results are unbiased by these unmeasurable factors. 23 For demographic comparisons of the GC and UC groups, we used histograms, boxplots, t-tests, and chi-square statistics to evaluate ACG-PM scores, gender, age, and disease prevalence. Insurance expenditures, hospital admissions, hospital days, and ED visits were compared between the groups. Nonparametric smooth mean response curves were used to explore the relationships between costs and continuous variables, and a regression plateau model was developed accordingly to quantify the trends in expenditure differences between groups across increasing ACG-PM risk levels, adjusting for age and gender. 24 The regression plateau model is a special case of a linear spline regression model, which parameterizes a leveling off of the mean response past a given cut point after adjusting for other confounding variables. 25 Here, the empirical "leveling off" observed in the exploratory smoothed response curves captures a biological effect of a similarity in illness burden across the range of higher ACG-PM scores.
RESULTS
Sixty-two GC-assigned and 65 UC-assigned patients remained enrolled in the health plan for 6 months and were included in this analysis. At baseline, the GC-and UC-assigned patients were similar in age, gender, number of chronic conditions, and chronic condition prevalence (Table 1) . GC-assigned patients, however, had a significantly higher mean ACG-PM risk score than UC-assigned patients (0.34 vs. 0.20, p Ͻ 0.0001).
Unadjusted and adjusted expenditure differences between GC and UC groups are reported. Table 2 shows the unadjusted mean insurance expenditures and utilization of health care services by the GC and UC groups. Despite the higher baseline risk of utilization, the GC-assigned patients had lower insurance expenditures; fewer hospital admissions, hospital days, and ED visits; and more primary care visits than UC-assigned patients. However, these results were not statistically significant.
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The relationship between baseline ACG-PM levels and subsequent expenditures is shown in Fig. 1 . Smoothed regression techniques suggested a linear relationship in both groups between baseline ACG-PM and total expenditures. The UC-patients had higher costs than the GC-patients when ACG-PM scores were Յ0.6. This relationship was difficult to evaluate at ACG-PM scores greater than 0.6 because of the small number of patients. Fig. 2 shows that the mean expenditure differences between the GC and UC groups were greater at lower baseline ACG-PM scores, after adjusting for age and gender. These differences were statistically significant at lower ACG-PM scores. 
FIG. 2.
Mean differences (with 95% confidence interval) in 6-month insurance expenditures between guided care and usual care groups at increasing baseline ACG-PM scores, adjusted for age and gender.
Until this point, cost and utilization differences have been reported for all "targeted" patients; however, of the patients assigned to the GC group, 31 actually received GC. Therefore, we computed a second regression plateau model to compare the expenditures for the GCreceived and the GC-assigned-but-not-received, and the UC group (Fig. 3) . The GC-received group had lower expenditures than the UC group at baseline risk levels of 0.10-0.40.
ITT is a standard method to evaluate methods from a randomized trial. We have provided both ITT and per protocol results to report a range of estimated magnitudes of cost differences. What we have observed in this study is that the GC-assigned-but-not-received group had the lowest expenditures at all risk levels and increases the magnitude of cost savings in the ITT analysis. Importantly, both figures show lower costs for all GC patients throughout lower baseline risk levels.
DISCUSSION
Administrative costs of providing the GC pilot can be estimated from the additional resources required during the 6-month period. These included salary and benefits for a fulltime nurse, travel and other expense reimbursement, database development, laptop computer, printer, and office supplies. These costs totaled approximately $70,000.
The dramatic increase in the number of older adults and the prevalence of chronic disease will contribute significantly to the future demand for health care resources and the rise in health care expenditures in the United States. More attention is being placed on the need to improve the quality of chronic care and the efficiency of health care expenditures for people with multiple chronic conditions. The Centers for Medicare and Medicaid Services is attempting to address these challenges by conducting several national demonstration projects. 26 The results of this pilot study suggest that GC may reduce health care utilization and total insurance expenditures for high-risk older adults. Although the small sample size urges caution and reduces the precision of the estimated cost savings, the apparent trend toward lower insurance expenditures for persons receiving GC is encouraging and warrants further investigation. The observed higher savings at lower ACG-PM levels suggest the greatest differences may be attained among older people at less extreme levels of risk for health care utilization. This relationship also warrants further study.
This small pilot study has several significant limitations. The time period for evaluation was short, especially considering that aspects of the intervention require a change in health behaviors on the part of the patient in which the desired outcomes usually take longer than 6 months to realize. Of the 62 high-risk patients assigned to the GC group, 31 did not receive GC. Assignment to GC or UC was not random, and baseline differences that we were unable to measure, such as the propensity of GC-assigned patients to participate in the intervention, could have affected the outcomes we observed. In addition, unmeasured differences in the care provided by the GC and UC physicians could have affected the results. Further, the measurement of baseline characteristics and the identification of high-risk patients occurred several months before the study observation period began, so changes in patients' status during this interval could have affected our results. Finally, we did not measure the costs of providing GC in detail.
In summary, this pilot study suggests that GC, a nurse-led, patient-centered, primary-carebased, comprehensive approach to chronic care may reduce insurance expenditures for highrisk older adults. A multicenter, randomized controlled trial of the complete model of GC (including chronic disease self-management and caregiver education and support) is now addressing many of the limitations of this pilot study. This trial will provide more definitive information regarding the potential impact of GC on the quality and cost of health care for multimorbid older Americans.
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